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STUDIES  WITH  COMPOUNDS  AFFECTING  THE  DEVELOPMENT  „^„,,,  .,„.„„. 

CURREKI  SERIAL  RtCOPl 

OF  HOUSE  FLY  LARVAE 

By  H.  K.  Gouck  and  G.  C.  LaBrecque 
Entomology  Research  Division 

Research  on  the  metabolic  retardation  of  flies  by  means  of 
chemically  treated  larval  medium  has  been  conducted  by  laBrecq^ue 
et  al.i/  with  house  flies  (Musca  domestica  L.)  and  by  Chamberlain2/ 
with  screw-worm  flies  (Cochliomyia  homlnivorax  (Coq.uerel)) . 

LaBrecque  et  al.  in  I96O  described  the  technique  of  testing 
chemicals  in  the  larval  medium  of  house  flies  and  reported  results 
with  the  first  200  compounds  tested.   Results  with  additional  compo\inds 
tested  since  that  time  are  presented  in  this  report. 

House  fly  larvae  were  exposed  to  two  concentrations  of  the 
candidate  test  chemical.   Fifty  grams  of  dry  CSMA2/  larval  mediiim 
was  saturated  with  100  ml.  of  water  containing  O.5  or  0.1  gram  of 
the  chemical  in  solution,  suspension,  or  emulsion.   The  treated 
mediijm  was  placed  in  a  pint  paper  container  lined  with  a  plastic 
freezer  bag,  100  house  fly  eggs  were  added,  and  the  container  was 
placed  in  an  emergence  cage.  Medium  treated  with  water  was  used  as 
a  check.   On  the  fourth  day  the  medium  was  examined  for  larvae.   If 
any  were  present,  it  was  examined  3  days  later  for  pupae.   Flies  that 
emerged  were  offered  imtreated  medium  on  which  to  lay  their  eggs  after 
7  days .  A  small  sample  of  the  eggs  was  allowed  to  remain  in  the  medium, 
which  was  examined  a  few  days  later  for  larvae.   The  flies  of  this 
generation  were  reared  to  the  adult  stage  if  possible. 


1/  laBrecque,  G.  C,  Adcock,  P.  H.,  and  Smith,  C.  N.  Tests  with 
compounds  affecting  house  fly  metabolism.  Jour.  Econ.  Ent.  53:  802-805- 
i960. 

2/  Chamberlain,  W.  F.  Chemical  sterilization  of  the  screw-worm. 
Jour.  Econ.  Ent.  55:  2^40 -2^8.  I962. 

3/  Chemical  Specialties  Manufacturers  Association. 


The  chemicals  producing  effects  at  the  0.1-gram  dosage  were 
tested  at  lower  concentrations  whenever  possible  until  no  effects 
were  observed.   The  effects  observed  included  mortality  of  larvae, 
failure  of  larvae  to  pupate,  failure  of  many  or  all  flies  to  emerge 
from  the  puparia,  and  death  of  large  numbers  of  adult  flies  in  the 
process  of  emerging  from  the  puparia.   Of  the  l,l6o  compounds  tested 
in  the  larval  medium,  2k^   compounds,  as  listed  in  table  1,  were 
larvicides  at  0.5  gram  but  not  at  0.1  gram. 

In  table  2  are  listed  the  6k   chemicals  that  were  larvicides  at 
0.1  gram  or  less.   In  table  3  are  19  chemicals  that  caused  mortality 
in  the  pupal  stage  at  one  or  more  concentrations.   One  of  these, 
ENT-50115  (dime thane sulfonate  of  l,U-bis(3-hydroxypropionyl)piperazine) , 
caused  low  oviposition  or  failure  of  eggs  to  hatch  at  dosages  low 
enough  to  permit  some  adult  emergence. 


-2- 


^_^ 

.s 

■p 
to 

^^ 

1 

g 

Oi 

u 

o 

rH 

o 

•-{ 

4) 

T^ 

>> 

!>. 

-p 

-P 

43 

43 

to 

OS 

-P 

1 

■P 

4) 

ti 

0) 

>> 

4) 

4) 

f 

g    . 

•X 

>> 

H 

OJ 

tH       1     rH 

1 

U 

43 

O 

■d    rH     S 

rH 

i) 

-p 

a 

CO 
■H 

OJ     >>   Pi 
C     Pi    O 

^ 

■P 
m 

41 
O    4J 

OJ 

.Q 

OJ     O    ^< 
H     f-i     P) 

4J 

■P 

41 

u  -d 

O   tH 

1 

rH 

H 

>>   ft    1 

1    -d 

a 

rH 

rH     SI 

>"v  qj 

>> 

43     1    LfN 

rH    tH 

1 

>>43    Cd 

•H  t? 

^ 

C     1 

+5^     1 

S    SI 

OJ 

-p 

'    t 

^t: 

O   r-i 

4)     1     O 

Pi   Cd 

3 

<M     >. 

a  s  (h 

O    H 

1 

*v 

43 

(M    >>     1 

o  o 

X 

rH     O 

1     X  -P 

u  -p 

O 

-d 

-.3   >>    1 

rH 

ti  H 

<U     1 

3     4) 

J-    O  tH 

Pi  S 

G 

tH 

•V 

oJ 

1    0)  ja 

^'-^ 

to    T) 

^  tH     G 

^i;5 

tH 

a 

4> 

1 

1      >5  -P    H 

o 

o  a  o        1 
(-1  --1   O         m 

Pi  rH 

rH 

•H     (d 

OO  "d    1 

1 

SI 

td 

T) 

O 

O    G    3    >> 

■g 

a  >> 

0) 

-d  -P 

1     4J-* 

O 

1  >> 

Cd 

tH 

^1 

^1    41   43    G 

o   >>  M        -H 

fH    XI   73           ,£> 

O  S3 

-p 

4)    O 

'—   G     1 

u 

O    G 

^ 

CJ 

SI 

-P 

■P   43      1  ,  4J 

<u 

O    -P 

<u 

G    O 

(U 

rH      4)      >> 

o 

!h    (U 

tH 

td 

tH 

tH    P,  4J 

43 

e 

^   -P    >>           0 

(U      1 

O 

4)      t 

> 

1 

>.H    X 

rH 

O  43 

^ 

G 

^ 

c 

C     1     U 

Pi 

O     OJ    ^            C 

TJ     O    -H 

aj 

rH    S 

tH 

O 

Pi    >>    O 

43 

rH     P, 

O 

U 

1 

1    OJ    41 

O 

■H     >>   O      1      <U 

■H     fn    -d 

>> 

(U 

■P 

u 

O    43   tH 

O 

43     1 

1  . 

tH 

4) 

^ 

OO  ro        -p 

u 

TJ     X     C    tH    rH 

1 

O     O     (U 

rH 

G      - 

rH 

a) 

o 

ti    -P   T) 

1  , 

O   OJ 

Pi 

Pl-P 

a 

1 

1       -    1     O 

1     O     0     >l    >J 

,^~v 

cS   rH     C 

>, 

4)    OJ 

•H 

> 

rH 

Pi    41     4) 

S  a  G 

PJ 

1  , 

O 

c: 

1 

O 

O       1     •rl    H 

H 

fl     0) 

43 

43   -d 

S-i 

tH 

43 

•^-T 

•\ 

u 

4. 

>5 

o 

U 

fn    O    -d    ^ 

■V  -P           H    -P 

>» 

O      O     rH 

+J 

^--a 

-p 

!-i 

o 

X     1     11 

•s 

-d 

Ti 

Pi 

G 

c 

o 

O     U      1      O 

OJ     OJ       -^   Cd     0) 

a   I  -H  a 

C 

■H        1       >i 

0) 

•H 

4) 

1 

O     OJ    rH 

-d 

-d 

•V  -H 

tH 

1 

1-^ 

4; 

•H 

rH 

rH    -P    LTN  tH 

(U 

O   OJ  43 

-H 

a  cd 

G 

t:) 

LTN 

Pi     •-  >> 

tH 

tH 

4) 

4)    O 

O 

(M 

>5  43 

H 

43 

43   tH      -   U 

^     1      O    Td       I 

iH 

•H ^  +J 

•x:) 

-—   X 

O 

01   rH    43 

o 

o 

ti 

-d   0) 

(d 

1 

rH 

Pi 

CO 

O 

O    G   OJ   -P 

<U  OJ    C     1    - 

^ 

r-i      Oi      0) 

1    o 

•H 

a 

•X 

1      1    -P 

(d 

cd 

•rl 

3   •H 

4) 

H 

1 

1 

1      1 

•H     CO     H        -^       -^ 

4J 

T-i  -H  a 

-s 

-      43 

Pi 

3 

-d 

OJ    O    4) 

s 

o 

c 

H 

cd.^ 

P4J- 

-*    PJ    -     - 

v...* 

to    43      1 

0) 

4) 

rH      U 

O 

tH 

tH 

^T)  a 

V 

o 

3 

tH 

td 

O 

4J    41 

T)  -H    a)  Sis 

1 

0) 

O     1    - 

■d 

rH 

•>  td 

U 

-d 

O 

H    O     1 

tH 

tH 

c 

G    C 

G 

<U 

X 

X 

-V 

*v 

•%, 

•\ 

^     -V   C    G 

•H    ^       1 

(U 

OI 

Ti 

3  SUt 

>. 

•H 

rH     O 

P< 

O 

Cd 

41 

^'  tH   OJ 

G 

G 

O 

O    O 

O 

rH 

O 

O 

'd 

73 

■d 

-d 

-d  73    O    O 

3         ON     -v     -v 

.-1 

•H 

H      ->.    -v 

43 

a> 

f-l 

0) 

4) 

to 

■d 

1        1         •^ 

O 

O 

tM 

^^  'm 

Cm 

O 

tH 

tH 

•H 

tH 

•rl 

tH 

■rl    •H     G     C     41 

H      •>          (U    0) 

•H 

■^ 

<w 

■m   SUt 

<U 

c 

-P 

4) 

-  c 

G 

o 

^ 

H    l/\rH 

^ 

U 

rH 

H     rH 

r-l 

SI 

tJ 

-d 

o 

o 

O 

CJ 

O     O    tH    tH     C 

O    41      ■^'d   tJ 

»H 

0) 

OJ 

rH 

-d 

tH 

•rl 

r-{ 

4J    -H 

•H 

•V 

tH 

O 

O 

3 

3    3 

3 

^ 

O 

O 

Id 

td 

Cd 

od 

td    <fl    3,  3   tH 

-P    C    (U   -H   -H 

o  0)  c  a  a 

+^ 

G 

c 

3 

OJ 

■\       «\       fs 

rH 

-d 

G 

o 

G  -d 

X) 

rH 

^ 

41 

•V          •S          "X 

43 

43 

CO 

to    to 

to 

SI 

SI 

CH    0<     a    rH 

tH 

•H 

O 

w 

H 

01    (U    0) 

o! 

iH 

O 

-d 

•H    -H 

•rl 

cd 

-d 

4)    4)    4) 

4) 

4J 

4) 

41    4) 

41 

■g 

G 

G 

o 

o 

CJ 

o 

CI  o   o  o   3  >> 

c 

to 

O 

see 

m 

ca 

CO 

■H 

-d  u 

?J 

-p 

+J 

t-\ 

G    G    G 

G 

G 

G 

G    G 

G 

S 

^ 

tH 

tH 

tH 

•H 

•H    tH     t^     S]    rH     [^ 

OJ     ^^.-O   H    rH 

O 

a3 

u 

rH 

rH 

J3 

■H    -H    tH 

•H 

tH 

•rl 

;h 

•H    -H 

tH 

■H 

tH 

a 

4)    41     41 

41 

4J 

41 

41   o; 

4) 

tH 

O 

O 

o 

O 

O    O    G    G    >>  G 

O    -P    -H     >5    >J 

P.H 

a 

O 

>5+J 

rH     rH     rH 

C 

G 

G 

ea 

^^    M 

[SI 

43 

43 

SI 

tv)      SI      IS] 

s) 

S) 

SI 

SI     S] 

SI 

SI 

1 

1 

SI 

SI 

SI 

SI 

S]     S]     OJ     4J     S!     OJ 

G    C  m   m    G  43 

<;  4)  ^  s^  tj 

■H 

< 

-c) 

-d 

•-t 

(U 

•H     T-I     -H 

•3  <  < 

o 

•H  < 

< 

Sh 

^1 

c 

G    G    G 

G 

G 

G 

G    G 

G 

G-* 

OO 

G 

c 

G 

G 

1  .  o   o   a    o  -c) 

pj<  <;  <;  <;  <; 

m 

r-H 

< 

rH 
< 

rH 

M^^§ 

1      1      1  ,  w 
PjOlpJ< 

^^ 

1 
rH 

(±Sp3mp5pqmmmmmp3 

<s<s 

41 

pq 

^^^ 

m  (Si  fWPJfS  m 

o 

1 

ON  LA  [—  m 

s 

ONO-d- 

Lr\ 

<^CO 

rH 

a\oo  ON-* 

t- 

O  OO  OJ  VO  -d- 

NO 

t—       lf^  ON  ON 

1) 

OJ  t— -*  t—  on 

o 

Lf\  t— VD 

vD  on  ir\  m-^ 

8 

-=)• 

OJMDJ-OOVD 

H 

ONON  OJ 

oovo 

CM 

LfNVO 

O 

t--d- 

OO  ro  ITNND 

On  OnCXD  OO  On  on  rH 

-S 

W 

ITNON  ONVO  -* 

O 

0-*  COOO 

8 

rHCO    rH^OO 

o 

rH     rH 

ON  OJ 

ITN  OOVD    OJ  VO 

O 

t—  ON  ro  OO  ITN  OOCO 

H 

(M 

OO  rONO  NO  t-vo  t—  OJ  NO 

o 

*,^.^ 

OJ  i/NMD  U>VO 

^ 

ir\vo  CO  OO 

t-HVO-:t 

ir\  rH 

rH 

o  o 

CO  t— VO 

0\rH    OJ   rH  CO 

cvjj-.:*<x>  o  ^-o-d•co 

s 

.* 

OJ 

O)  r— NO  NO  1^  rH 

o 

0-)  ^  H  H  OO 

rH 

OJ 

rH 

rH 

rH 

OOH  OO  CVJVO  OO 

f-H 

H 

Lr\  ir\  OJ 

OJ 

O) 

On  OO  OO  OO  iH 

ro-:^- 

H-* 

ONOO  ITN  NO 

t- 

OJ 

OO  OO  t—  rH 

rH    rH  NO 

s 

u 

-p 

-p 

4J 

CO 

U 

«J 

■P 

OJ 

u 

OJ 

-p 

H 

CO 
4) 

U 

r-i 

41 

to 

u 

43 

U 

>. 

1 

-P 

4J 

4J 

-P 

H 

-P 

G 

^— V 

to 

•P 

41 

Ih 

u 

>> 

to 

;-i 

^ 

4) 

»H 

H 

to 

a 

4) 

OJ 

G 

41 

o 

>> 

4J 

>» 

4J 

!h 

-P 

+> 

OJ 

43 

4) 

43 

4) 

-P 

43 

r-i 

OJ 

to 

to 

43 

r-i 

!H 

G 

-P 

G 

m 

-P 

rH 

^ 

u 

■P 

4J 

u 

11 

ft 

>> 

o 

O 

4; 

4J 

4J 

0) 

;h 

u 

U 

>5 

0) 

^-N 

4) 

CO 

U 

4J 

u 

o 

G 

G 

S) 

•-i   o 

•-{ 

4J 

4J 

41 

H 

■p 

>> 

■P 

OJ 

rH 

41 

-P 

rH 

OJ 

h 

41 

1 

U 

td 

td    U 

>>rH 

'>^-P 

-P 

-P 

O 

CO 

X 

CO 

U 

!>5-P 

CO 

>5 

■p 

o 

43 

OJ 

41 

43 

■P    O 

43 

>> 

X 

to 

to 

to 

-p 

01 

o 

CJ 

H 

41 

G 

CO 

4J 

X 

U 

to 

r-i 

ft 

1 

-P 

fH 

OJ"   r-i        1 

■P 

tsl 

O 

OJ 

4J 

41 

1 

u 

c 

>> 

u 

-P 

OJ 

4J 

OJ 

41 

41 

43 

O 

r-i 

to 

td 

CJ   43  rH 

0) 

G 

43 

O 

4J 

rH 

4J 

rH 

r-i 

4J 

to 

43 

r-i 

43 

-P 

O 

U 

>> 

41 

o 

cd   ci    >3 

1 

4J 

-p 

OJ 

rH 

r-i 

1 

-p 

>>43 

>> 

O 

-P 

41 

ftH 

>J 

o 

to 

rH 

td 

u 

u 

O 

43      1 

tH 

1    43 

1     H 

H 

43 

OJ 

G 

>J 

Sh 

>5 

rH 

to 

SI 

ft 

G 

-P 

CO 

O 

>5  43 

H 

4J 

>> 

u 

Vi 

41 

11 

H 

■p^- 

41 

a 

--^  OJ   +J     1 

1 

H      >5 

>>rH 

>> 

OJ 

43 

OJ 

G 

u 

>1 

OJ 

G 

O 

OJ 

1 

OJ 

r-i 

U 

G 

-P 

O 

G 

41 

+J 

-P 

■p 

jG 

gj   !>> 

G 

41 

rH 4J    r-t 

H 

>>43 

43 

>1 

X 

rH 

-P 

■P 

41 

OJ 

-P 

OJ 

fn 

43 

O 

>> 

0 

OJ 

41 

>5H 

4J 

+^ 

01 

CO 

to 

CJ 

a   X 

OJ 

CO 

>>  to  a  >. 

>> 

43    -P 

-P 

43 

O 

>5 

OJ 

to 

43 

-p 

3 

rH 

43 

O 

ft 

rH 

-P 

r-i 

43 

!>j 

O 

^ 

43 

to 

-P 

01 

41 

tH 

•rl      O 

rH 

43  tH  tH  43 

ft 

■P     4) 

1 

1      OJ 

+J 

43 

43 

S 

OJ 

ft 

to 

43 

>1 

O 

rH 

O 

O 

>> 

G 

43 

ft 

X 

rH 

ft 

4J 

1 

U 

U    G 

>> 

-X 

-p  -Q  -d  -p 

O 

41  a 

O 

o  a 

4J 

-P 

-p 

X 

O 

41 

1 

u 

!h 

43 

U 

u 

G 

4J 

o 

rH 

0 

>5-P 

o 

NO 

r-i 

rH 

-P 

-P    4J 

ft 

U 

4J      1       I      4J 

u 

1     1 

u 

tH      O 

a 

01 

OJ 

O 

rH 

a 

-p 

u 

O 

U 

O 

o 

ft 

•H 

>>43 

43 

43 

U 

r-i 

•\ 

>, 

>> 

1 

1    43 

O 

41 

o  2  s  a 

ft       1 

SIS    O 

O    U 

•H 

a 

a 

c 

>1 

O 

r-\ 

tn 

cd 

rH 

r-i 

rH 

0 

O 

73 

Xi 

■P 

■P 

ft+^ 

>>-=!■ 

r-i 

H 

UTN  OO    ft 

U 

-P 

Sh       -      -,    1 

1           O 

1 

rH 

H    O 

73 

1 

td 

OJ 

SI 

u 

>5 

41 

> 

43 

ol 

43 

43 

3 

rH 

1 

-P 

OJ 

cd 

•H 

a 

«v 

O 

o 

^ 

-  O 

ft 

CO 

OJ 

O  3  S  S   SI         U 

o 

O    O 

43 

43  rH 

1 

OJ 

+J 

43 

G 

43 

■P 

+J 

u 

CJ 

O 

O 

CJ 

Cl 

-* 

OJ 

a 

a 

G 

G 

OJ 

CO  -P 

■P-* 

OO    ^1 

4) 

G 

rH        1         1         1 

1       1     O 

U 

u   u 

O 

CI   43  -* 

^,_,^ 

G 

ft 

41 

3 

1 

cd 

1 

1 

1 

1 

>5 

Vi^ 

1 

1 

1 

I 

1 

43 

»\ 

1 

^ 

•s    O 

•1^ 

O 

43    O    O    O 

O     rH    rH 

o 

o  o 

•H 

tH    O 

•V 

1 

OJ 

1 

43 

ft!  43-d- 

o 

PJ 

OJ 

ftM- 

ftl 

CJ 

CM 

PjOJ  J- 

CM 

ft  ft 

CVJ 

a  pj 

OJ 

H     rH 

1 

r-i 

SI 

O      tl      >H      t, 

V,     >>43 

rH 

r-{     rH 

u 

73  v-' 

OJ 

OJ 

ftOJ 

43 

o 

>> 

Cd 

1     O    O    O 

O    43     O 

43 

43    43 

-p 

*v 

«t 

•X 

*v 

•s 

•s 

*v 

•\ 

*« 

»x 

»x 

«x 

*v 

•X 

»x 

•s 

*x 

•^ 

■s 

«s 

*v 

•V 

-  O 

^1 

43 

43 

CJ    rH    rH     H 

rH     -P     tH 

O 

CJ     CJ 

1 

OJ      - 

•V 

•v 

«\ 

-s 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1     tH 

o 

■P 

u 

v_' 43  43  43 

43     4J     !h 

•rl 

tH    •H 

- 

•s        1 

1 

1 

1 

1 

O 

O 

O 

O 

o 

O 

o 

O 

O 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O    73 

r-i 

OJ 

td 

to     o    o    O 

o   a  -P 

73 

■d  73  J- 

^^J   O 

O 

O 

o 

O 

u 

f-i 

u 

u 

u 

^^ 

u 

Ih 

u 

u 

u 

!h 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

U      1 

43 

Cl 

•^    tH    •H    tH 

■H    tH       1 

1     1 

^ 

a 

a 

a 

a 

a 

O 

O 

O 

O 

O 

O 

O 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0-* 

O 

«x 

t 

43  fd  "d  t:! 

■d  -d  OJ 

OJ 

OI  OJ 

OJ 

->  O 

o 

o 

O 

O 

r-i 

r-i 

H 

H 

d 

rH 

H 

H 

r-i 

r^ 

H 

rH 

r-i 

r-i 

r-i 

r-i 

r-i 

r-i 

rH 

r-i 

r-i 

rH 

r-i        •. 

tH 

73 

1     1     1 

1     1     » 

•*        "v 

•V 

OJ   ;-i 

u 

u 

u 

u 

43 

43 

43 

43 

jq 

41 

43 

x\ 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43   OJ 

u 

tH 

01 

OJ  OJ  OJ 

OJ   S|OJ 

oT 

OJ  OJ 

OJ 

■d  43 

43 

43 

43 

43 

CJ 

CJ 

O 

CJ 

CJ 

CJ 

o 

Cl 

Cl 

CJ 

CJ 

o 

o 

CJ 

o 

CJ 

Cl 

CJ 

CJ 

O 

Cl 

Cl 

O  — ' 

■p 

O 

•to 

tH 

td 

o 

41   OJ  OJ  OJ 

OJ  SjOJ 

*x 

•S          "V 

-s 

73       ^ 

•V 

■V 

•V 

•X 

•X 

*« 

•s 

^ 

•v 

■s 

•\ 

•s 

•X 

•\ 

»v 

•s 

«x 

*v 

•X 

»x 

•\ 

•X 

»v 

•V 

•X 

•s 

•S          "X 

•s 

•H 

■d 

OJ 

41 

41    Q) 

D 

•H    73 

73 

-d 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

73 

-d 

73 

-d 

73 

73 

73 

73 

73 

-d  73 

73 

O 

43 

>f  ^  -  - 

43     41     41    OJ 

•\       vx       •x 

73 

73 

73  t:) 

-d 

CO    •H 

tH 

•rl 

•rl 

■rl 

•rl 

tH 

tH 

•rl 

tH 

•H 

tH 

tH 

•H 

tH 

•rl 

•rl 

tH 

•H 

•rl 

•rl 

•H 

•H 

•rl 

•rl 

•H 

tH 

•H     tH 

■H 

•rl 

-p 

41    4J     4J 

tH 

tH 

•rl     'H 

•rl 

•rl     O 

O 

O 

o 

o 

o 

O 

O 

O 

Cl 

o 

CJ 

O 

o 

o 

O 

CJ 

O 

CJ 

CJ 

CJ 

O 

O 

O 

O 

O 

o 

o    o 

o 

-P 

4J  73  "d  tJ 

'd   73   73 

•-i 

rH 

.-t     rH 

^ 

G    td 

Cd 

td 

cd 

td 

cd 

oJ 

Cd 

Cd 

Cd 

a 

a 

Cd 

cd 

cd 

Cd 

td 

Cd 

td 

td 

cd 

cd 

Cd 

td 

td 

td 

td 

td    td 

td 

OJ 

•X 

-d     tH     •rl     tH 

H  a  a  a 

a  '3  a 

tH 

•rl 

•H     tH 

tH 

td 

u 

o 

41 

C 

§ 

G      C 

G 

-p   o 

o 

o 

Cl 

CJ 

o 

o 

CJ 

CJ 

Cl 

CJ 

V    V 

CJ 

CJ 

o 

o 

o 

o 

Cl 

o 

o 

o 

CJ 

o 

o 

o 

Cl 

o   o 

o 

td 

G 

td   td   td   3 

3   td   3 

Cd 

Cd   td 

Cd 

QJ    •M 

tH 

tH 

•rl 

•rl 

tH 

tH 

tH 

•H 

tH 

tH 

•H    -P 

•H 

tH 

•rl 

tH 

•H 

•H 

•rH 

tH 

•H 

•rl 

-H 

tH 

tH 

tH 

tH 

tH    tH 

tH 

o 

O 

+3     -p     -p    +J 

+J  -p  -p 

-P 

-P 

-P     -P 

-P 

O    -P 

-P 

-P 

•P 

-P 

■P 

-P 

■p 

■p 

■P 

-P 

-P     CO 

-p 

-P 

■P 

-P 

-P 

-P 

+J 

■P 

-P 

-P 

-P 

■P 

■p 

-P 

■P 

-P    -P 

-P 

■p 

-p 

4J    41     41     41 

41     41     4J 

4J 

CJ 

01    OJ 

41 

<     4J 

41 

4) 

OJ 

01 

OJ 

4J 

41 

OJ 

4J 

41 

4J     41 

OJ 

OJ 

OJ 

41 

41 

4J 

OJ 

41 

4J 

4J 

41 

01 

0) 

41 

OJ 

41     01 

4J 

OJ 

OJ 

CI     O     O     CJ 

O     O     O 

o 

o 

o   o 

o 

«.tj 

O 

CJ 

a 

CJ 

o 

O 

CJ 

Cl 

O 

O 

O 

O 

O 

O 

O 

O 

O 

CJ 

CJ 

O 

O 

O 

V 

o 

O 

O 

Cl   a 

O 

o 

o 

<  <  <  < 

<    <    < 

< 

< 

<;  <; 

<; 

of<  <; 

< 

< 

< 

< 

< 

< 

< 

<   < 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

<: 

<  < 

< 

<  <i; 

O   OJ   OOtTN  ON  NO  -:t 


ON  OO  rH   l/\  O    t—  LTN  NO   t— CO   OOCO  CO   t— 1»   (7n  O 


oooJOJOJoot— ootArH<v^^oOJoo  itnco  ooco  cm  -*  ltnuano  no  co  On 

t—  rH    rH    r-i  ^    OJ  ^  ^    rH    LfNl/NONt/Nt—  l/\ONO    CTNOOOJ    CM    OOOO  OONO 

LrNOJOJOJCMi4NLi^OCMCMCM\DCMOJHCO   ONCO  CO  OOOO  rO  OO  OJ  CM 

rHOOOOOOOOrHrHrHOOrOOOrHOOOOCMrHrHrHrHCMrHOJOJCMOO 


NDLTv-d-NOCTNOJrO-d-OOPOt— NONOOOt— .:*  t--*rH 

LTN  NO  NO  r-i  LTN  NO  O  00  NO  C—  LTN  t— 00  lANO  OJ  CO  CO  rH  NO 
CM  CM  CM  t-  CM  OJ  U>^  OiOOCMOOOOOJOJt—  OOITNCMCJN 
rrj  fY-i  ro  CM  OO  OOCO  00  000000<>OOOOOOOCM  LTNOJ  LfNCV) 
CCOJCMCMCMCMHrHCMOJCMCMCMOJOJOOOOOOrHOJ 


-3- 


o  o  o  o 
H  K  K  E 


^  no  CJ  VD  rH 
-=f  00  t^  H  vo 

on  0-)  t^  rH    CVI 

t-  C---^  MD  VO 

rH     H     rH     (M     OJ 


OJ 
VD 

OJ 
VO 

OJ 


t^  t— O  00  ooj- vD- W  t>-  OnoOmD  VO  VO  on  OJ  rH  ^ 
O  OJ  H  t— oOONi^roo  O  o-)0J  c^ooO^L/^ooo  t-- 
VDOJVOOO-d-t-OCTNO-*OJrO  LfNVD  ro  O  LTWD  t^ 
VDir\vxi0JC3DOO-^L'^Lr\0\0iV0  0Jv0O0JV0  0J 

OJrHOJOJrHmir\rHOJrHrHOOOJOOOJI^mOjm 


OJ 


I 

ON  ^-VO  OJ  0\       CO         O 

t—  -d-  OJ  t— J-        J-  CO  OJ 

MD  oOMTNOOJrHrom 

OJ  0-*(^f>OOMD-*MD 

ro  U^HOJOJLAOJOJOJ 


J-  u^ 

ON  CO  VO  00 

CO    O     rH 

VD  3  O  oo 

SS5!^ 

ONCO  O^ 

Lr^l/^  Lf^  ON 

-*  oo  u^  OJ 

OJ  OJ  OJ  H 

*rH 

XI 

>>  >> 

1 

-p 

4J 

XI   X! 

/ — s 

Cd 

^ 

4J   +J 

rH 

u 

<u 

,_^ 

^ 

1    1 

,G 

Q) 

> 

o 

4J 

1      1 

4J 

H 

•rl 

w 

-s 

CM  OJ 

OJ 

o 

■P 

m 

g 

'C3 

1      1 

a 

S 

^S 

OJ 

o 

-H 
CJ 

1 

H 

rH      >2 

o 
u 

OJ 

•H     Cd 
h     (0 

3 

o 

Cd 

1 

O 

>> 
XI 

>5     ft 

XI    o 

o 

3 

H 

0) 

!h 

XI    r 

V 

u 

4J 

4J     ?H 

rH 

0)    •• 

tJ   o 

O 

o   o 

■H 

o 

OJ 

OJ       ft 

tiH 

C  H 

(U 

c 

OJ 

(U    -H   TJ 

c 

H 

•H 

a  o 

•H 

oC- 

4J 

rH    -H 

G 

G    ^  -H 

o 

XI 

-d 

O   H 

Jh'-v 

tSl 

Cd 

0)    t^ 

O 

o  4^  a 

tH 

o 

1 

U    O 

4J     rH   '-v 

1     cd    X 

^    U 

1 

,S4 

1 

SI 

SI  —  cd 

rH 

cd 

LTN 

O    S 

^^     >lH 

OJ 

^-v  ^    dj 

o      •> 

O 

cd 

cd     1  ,4^ 

;3 

o 

■V 

H    O 

1      '^      ^ 

T) 

O     tn    H 

>.  o 

'o" 

•H      1 

!h 

XI 

X)  SI  OJ 

CO 

OJ 

C/N 

XI      1 

J-    OJ    o 

•H 

•H    cd   ft 

,a  -H 

•H 

C    O 

OJ    O 

U 

U             O 

0) 

1 

nzl 

1       1 

O    OJ 

1  XI  a 

!h 

^  o  a 

0) 

-p 

jq 

•H     0) 

G   rH 

cd 

cd     -^  cd 

G 

O 

O 

O^^ 

1  •—    1 

0   ft  3 

O 

1 

4J    -H     O 

c 

•^  3 

-p         1 

-^  -o 

O    X] 

o 

O     OJ      1 

o 

H 

TJ 

^  >!. 

H      1    -^v 

H  ?  -9 

r-t 

>5 

iH     S     CJ 

O 

1    H 

rH                  O 

1     4^    -H 

S]     CJ 

■g 

•H  t3  H 

a  -H 

SI 

1 

1 

S-4-     rH 

4J     ^H      M 

XI 

><j 

0) 

S    OJ 

SI 

o   o 

>i         u 

O    -H     SI 

tU    cd 

cd 

OJ^ 

t^ 

C     1     >, 

•H   4J    cd 

o 

o 

c 

C    to  T^ 

cd 

X    u) 

^           O 

•H  rd    Cd 

X>    X 

OJ 

OJ 

OJ  a    ^ 

XI 

c 

r-i 

O  --^  XI 

G    -H     O 

O           OJ 

Pi 

o 

<D     O    -H 

^ 

o 

■P              r-i 

4^     CO   73 

Jh    OJ 

c 

(fl 

CO    -H    t3 

^4 

0) 

•^ 

cd     1 

G    rH    +> 

1 

1   a  o 

'd        o 

(D 

c-3 

^    'H     O 

Sh 

1      CO 

<L)      1     43 

u 

cd  Xi 

O 

X    -H 

cd 

H^ 

■P    C 

1      >j    OJ 

o 

OJ      1     -H 

1 

QJ 

cd 

g^  «> 

cd 

OJ    3 

^-tH     O 

0) 

■H    T-l     >> 

CJ      1 

tNl 

r\ 

•^    O      O 

CJ 

SrH 

o    OJ 

cvj  G  a 

u 

1    OJ   XI 

^      §  Ji 

CO 

c 

^ 

o 

1     o 

1      !>5  -H 

-p 

■xi  .o  a 

rH      OJ    rH 

•H  MD 

cd 

1 

1    XI    cd 

•H 

c 

■* 

O    X 

1     OJ    O 

o 

O      1     4-5 

o 

Sh 

X        o 

•rl 

>>  d) 

-=!•    C    t< 

CO 

XI 

H 

H    !-, 

a 

OJ 

CV^ 

1      OJ 

H    Pi    ^ 

H 

tH    O   H 

XI    r-^ 

OJ 

[si 

cd 

O       -^  -H 

a 

X   :3 

1      O    +5 

(1) 

>)    G     >> 

OJ    LfN 

s 

>5 

>i  cd   o 

OJ 

X3 

r-i 

XI  ,q 

^  5  5 

XI 

o    u    >, 

1 

b  ^ 

1 

cd 

o 

U      1      O 

■a  H  -H 

cu 

o   a* 

O     ^      1 

ft  OJ    G 

W       .^ 

XI 

XI    CJ    -H 

CO 

ft 

#N 

OJ    o 

XI   Xi   H 

CJ 

rH     O    XI 

rH 

1          cd  XI 

o 

r^ 

•rH 

CO 

^    ctf 

G    0)  -* 

rH 

O    rH      0) 

o-d- 

o 

4^ 

4->    -H   H 

o 

•H 

m  rH    rH 

4J     1    XI 

<? 

X]   H   4J 

!>i 

0    rH     O    4J 

<u 

J^ 

^ 

g 

>5    >s  H 

o 

-P 

•H    p,     ^ 
a   -H   OJ 

S 

!H    >s  XI 

■H       " 

•H 

OJ 

OJ    Tj     >l 

•H 

^ 

H 

^  P 

1 

OJ  ro   o 

■p 

CJ    XI     OJ 

XI 

C     >>  -H     OJ 

r^ 

o 

<u 

^    -Q    -H 

■H 

0)  "^ 

5^ 

PiXI    Ph 

^  cn 

a 

a 

a  1  X 

XI 

+J 

-s 

dJ      SrH 

B^--' 

CJ 

1  o  a 

4J 

•H   rH     a    -H 

a   O    OJ  t:) 

-H 

r~l 

o 

to 

1     -P     CO 

^ 

1     LTN 

cd    P(     -^ 

HJ 

•H    4J      1 

4J        ^ 

OJ 

1 

1    OJ    o 

4J 

O  CO  CO    o 

>i 

•H      1       1 

o 

1      'H 

S 

H 

^ 

•H 

o 

PJ  0)    o 

-P 

C^       • 

(L> 

1       1    OJ 

(U 

(U 

t:(    OJ  OJ 

(M 

w 

OJ-*      "^ 

G 

-^ 

-,  1 

CJ 

-d   OJ  -d- 

-d-  J-  ^3 

a 

cd  4J    CO     1 

•H 

o 

a 

•H 

^  a  3 

CO 

Ti 

OJ  (T^ 

-p 

-V          -N 

H    U 

•s 

cd 

C— CO  m 

QJ 

I 

-* 

N '^—^ 

C 

1 

'      1  .        SI 

<M  ai  -  •<, 

^ 

•rH 

dj 

^ 

1              1         r-l 

^ 

^  LTN 

•H 

•H 

,1^ 

*\     >\     «\ 

0)  H 

*^ 

*v 

-    1    cd 

OJ 

XI 

•\ 

»*N — y 

Tj 

LTN      --      -v 

OJ 

-    CO     CO 

•rH 

-=i" 

oJ 

t:J 

w 

+->  -d-  m  i+H 

<D 

QJ 

Tj 

-     •,   0} 

0) 

a 

Tj 

r^    r^    r^ 

Tj 

OJ 

OJ 

OJ    OJ    o 

G 

ttJ 

4J  VO 

ITN     1 

1 

^   OJ    0) 

G 

OJ    'H    -H 

i 

_.    rS     ^' 

cd 

1 

XS 

t3  ^-v 

<D 

•H 

Td    Tj    H 

c 

0) 

-H 

■H     'H     -H 

>3        -~ 

G 

c 

C    G    OJ 

o 

rH 

9i 

■s 

^  <M 

OJ 

UTN    G     C 

o 

G   XI   XI 

"^ 

•N  rH  ■'d 

^ 

^ 

^ 

-S          -\          "S 

>i 

>2  rH 

t3 

cn 

■H    *H    'H 

o 

en 

o 

O      O      O 

XI     0) 

O 

O 

O    OJ    C 

c 

■H 

a  i^x> 

Cd    cd 

G 

•H 

s 

OJ 

H    >5  !>i     - 

D 

CL) 

(D 

(U    0)    <u 

^ 

^    Cd 

•H 

•H 

CJ    O    in 

c 

u 

cd 

Cd    cd    cd 

OJ  c 

G 

c 

G    X    cd 

cd 

^( 

s 

-V 

-d-      - 

•^ 

^  rH     rH 

•H 

a    "  "^ 

XI 

r-t 

O    rH    XI     0) 

+:> 

H 

C 

c 

c  c  c 

q; 

QJ     X 

H 

a 

cd    cd  -P 

d) 

cd 

tJ   cd 

cd 

cd 

cd    OJ    4^ 

4^ 

4J 

-* 

--   OJ 

OJ 

OJ    O    O 

E 

cd    OJ    0) 

o 

O 

•H    rH      OJ    TJ 

CO 

o 

o 

O    O   -H 
C    C    B 

Ti 

TiJ      O 

•H 

cd 

•H 

^ 

(U 

o 

o    o    o 

C    rH      X 

X 

X 

X  XI    G 

c 

•H 

1 

'v 

cd    G 

G 

C    X    X 

CJ*  rH    TJ    T3 

u 

tlD  XI     CO    T3    -rj 

•rH 

^ 

d 

q 

rH 

rH     ^ 

C 

Li 

O     CJ     c 

Pi 

c 

a 

t 

•H    -H    -H 

•H      Cd     0) 

OJ 

(U 

OJ    O     OJ 

<u 

ceo 

rr^-it    cd 

cd 

cd   o   o 

o 

>2  -H    -H 

o 

Cd 

if     'J  g 

m 

4J 

1) 

OJ 

rti 

Cd 

III     -P 

a  b>^ 

•H    -H     O 

o 

-H 

H 

Sh     C    XI 

X! 

XI 

XI   rH     P, 

p, 

(U 

•\ 

•^ 

•^  X 

X 

><  rf  ri 

C 

G   it-i   Vi 

rH 

Ll 

1)      -  cd    (D 

J- 

0) 

-p 

-P    H^ 

Buti 
But! 
tyli 

-p  -p  — ' 

-p 

-P 

fn     ^H    ^ 

s  >.  >> 

-P    4^    -P 

-p 

■H 
O 
rH 

cd 

^    Xi     G 
U     U     C 

Cd    O    O 
E    pi  H 
3    O    O 

O 

rH 

o 

O 

rH 

o 

O     O     O 

c 
o 

c 
cd 
o 

Lr\  OJ  -*    o 

^      ^      ->  -H 
J-    H    rH    Q 

o 

OOP 

P  ro  fio 

OJ 

OJ    rH    rH 
XI     3      3 

ft   CO    m 

XI 
O 
•H 

4J 
CO 

C     Sh     ^     ^4 

cd    OJ  J3    b 

XI  XI  l5  Si 

•H 

5 

1 

OJ 

1 

OJ 

OJ  OJ  m  w  m 

<a 

pjfQ  f5  (§  (5  o 

Cd 
o 

6 

Cd    Cd  -H 
o  o  o 

O    ^    >i 

o  u  o 

^ 

>1 
o 

^J^^ 

cS" 

f^ 

rH 

al  al  airH  H 

d 

H^a 

I§^ 

1 

o 

W  S   (M   OJ 

LTNOOLfNCO  l^LTNO  t^O 
rH  O  O  O  t— VD  -d-  t—  ON  LTN 
r-i  ONVD  OJ  ON  OJ  O  rH  CO  O 
LTN-d-  VDO^OJOjrOt-OJUA 

OOHC>JC\JOJroOJHOJOJ 


CO  00  CD  rH  OJ 
"1^   O  rH 

(JN  LTN  O  MD    ITNVb    rHVXJ    fOrHCOVO    rOONO-^'-^    Q>Ot~?i'^.4^ 


CO  O   [—NO         -=t 
■    ON  (M  -*    CVJ    LTN  LTN 


rH  J- 
LTN  t^MD 


1^ 


00  ro  ro  OJ . 


(VNCO   ON  H   OJ  O  O   H  LTNVD  J-rOLrNOJNDLTNi^rHNOCMroHVO 

rHrHrHCV-imOJCMrHl/NOJrHOOt—  OJCOrHHrHOJOnCNJrHCVl 


OJ  -*   OJ  ro  i/N  ITNOO  IJ^  OnMD 

0JONt~-ON(>^t~rHrH  LTNirNCOJ-  ON 

ITNVD  CO  t—  t—  O  VO  [—  t^-d-  O  O  t^  rH  t— 
(MOOJCM(^JLr^Lr^cooOLrNOVDOJOON 
rocv-iojoororHC\JOOC3Nt^rH(NjPoc/NcrN 


-It- 


o 

U 

•H 

(U 

V 

1 

^ 

-p 

H-> 

O 

4J 

m 

03          I 

■H 

0) 

<u 

-P          OJ 

XJ 

a 

(U             ^ 

-P 

a 

1-1 

O           M 

XI 

>> 

a)          1 

(M 

+j 

c 

•H           ^^ 

1 

^ 

<u 

(U 

U           -H 

H 

-d 

o 

^ 

+J            >> 

>> 

1                -rH 

c 

p< 

C 

X 

O                SI 

o 

^           0)    0) 

1> 

■H^    03 

^ 

a 

1              fl    Td 

XI 

+>'h -3 

cd 

o 

O            P(  -H 

o 

1 

u 

i^           O    Si 

H 

1    >>  >j 

OJ 

^ 

-P         u   o 

p 

CM  Xt  X) 
1    +i  H 

1 

-H 

■H           OH 

S 

jq 

rH 

Vj 

c    1  rH  ja 

o 

^~.  4)    >> 

-p 

>>-P 

1    H   fl    O 

1 

rH    O    C 

-H 

fl 

1 

L/N   >>  O    O 

1   m 

>,   U    9) 

S 

■P^ 

-  u  aw 

O      1 

1    XI    O   XI 

•^ 

0) 

tH  . — ^ 

O   -P  rH    P, 

^4 

B-*  -6 

H   fl^—   >> 

XJ   '-f 

•H    <L)   XI     1 

0) 

•V 

■rH 

O    P.    1    fl 

■p  l>> 

XI    >>   O   Ol 

■p 

SlOJ  tJ 

■H       1     r-t 

1    XI 

1 

■P    X     1 

to 

tH 

^^    rH       1         .v 

1 

OJ   -P 

o 

1     O   OJ      -v 

lU 

•y 

^ 

3 

-P     1     O     1 

o 

1      <D 

tH 

OJ    H^-'    1 

1     -d     (0    rH 

<u 

Tf 

-H 

1     rH     C    rH 

'-^  o 

XI 

wl 

xl 

•H 

O 

OJ      >1tH      >J 

XI 

H    ti 

■P 

rH      >>   -H      >> 

<u 

■w 

o 

■P 

^^      a     XI 

HJ 

>>  O 

1 

>iX!  >1   XI 

•^ 

t) 

iH 

a) 

1 

(d 

-P    d  V 

1 

1 

^   <-^ 

OJ 

Ph    I     03  -P 

-cf 

■g 

•H 

PJ^ 

0)     -rl      0) 

O 

CVI 

>.XI 

1 

O  OJ    U    O 

tH 

c 

o 

1 

A 

a  t3  a 

•rH 

1 

c   o 

r-i 

t^v_^+j  a 

o 

Id 

03 

•H 

O 

rH 

lH         1       -rl 

1 

n 

1 

rH 

i)    .-■ 

>> 

P,    1     OJ     1 

(d 

c 

C 

C 

c 

Oj 

TJ  MD    tJ 

o 

-p 

o 

>>xi  cv) 

XI 

O  no  -P  J- 

o 

O 

O 

o 

•,1           •^      1 

c 

•H 

u 

ft 

Ph^- 

HJ 

CO      1        1 

en 

<H 

<H 

tw 

%-, 

Oj 

ro-*  OJ 

-o 

+J 

o 

■H      W 

0) 

tH    rH     m       •^ 

3 

rH 

iH 

H 

H 

Si 

1 

■H 

u 

XI    -H 

•rl 

tH     >y      -v  73 
T)    Xf  on  -H 

O 

3 

3 

3 

3 

A 

CO       -v  C\J 

a3-=J- 

C 

p< 

1    XI 

TS 

^< 

to 

CO 

CO 

tn 

rH 

(1)    1 

1 

•V 

1 

<M     1 

1 

1   -P     -  o 

01 

a 

a; 

OJ 

0) 

d) 

cfl 

-  C    O  ^ 

cvj 

LTNVD 

rH 

m  oo  o  rH    03 

x) 

a 

c 

C 

c 

1        <U     -rH     Jj 

0)   c   SI  -d 

I         ^ 

•v 

•s      1          •v 

•H 

.H 

4) 

0) 

1) 

0) 

■V 

«v 

•V 

«\ 

r-i    H 

r-{ 

r-\    r-i    r-i     O 

X 

3 

3 

3 

3 

3 

C    0)    al    >>rH 

rH 

,-{ 

rH 

•r! 

o 

01 

H 

M 

^ 

H 

0)     SI    -H    XI 

-H 

-rH 

tH 

•H 

•V         VS 

•\ 

^       ^       ^    tH 

!»-l 

O 

O 

O 

O 

O 

3     03     ^^    mH 
H   tH  P  t3 

O 

o 

O 

O 

03    o3 

ci3 

a  a  a  <u 

r-i 

iH 

Eh 

Eh 

Eh 

Eh 

03 

03 

03 

03 

(U    (U 

(U 

D     0)     (1)    rH 

g 

1       1      1       1     O 

^il 

t, 

=> 

3 

tn     ?H     tH     03 

D  :=  D  > 

-*OOriOO-=fCOrOrH 

OO  uS  o  -5  t— -J   ro  OJ  rH 

MDLrNLTNrHrOONrHrH-d- 

VOMD   ONOJt— OJOJOJVO 

rHOJrHOJrHOJrOCVIOJ 


ON  LTN  ro  [—  ON  rovo  rH 

ITNt—  C—  t—COOO  OOOJV£|J-  ON 
V0-=f-=l--=i-OrHvD0J0OC0VD 
t— l/NITNl/NUrNO-?'^  t— VO  NO 
rHOJOJOJrHl/NrHODrHCOt— 


(U 
G 


c 

O 

o 


01 


o .— • 

S     I 

Eh 
<U  S 
13  W 
O  — - 

o 


tT 

u 
t) 
•p 
CO 

1 
O 

rH 

4) 

•^ 

OJ 

^ 

>> 

+J 

03 

XI 

CO 

XI 

4) 

tH 

HJ 

1 

0) 

5 

G 
4) 

73 

1 

t    aj 

XI     rH        1         1 

~ 

rH 

oi 

rH 

^ 

1 

SI 

>> 

>5    4) 

1 

^— ^ 

1 

•-\ 

o3 

XI  73 

(v-1 

4^      1      O     O 

O 

H 

^ 

o 

X3 

HJ    •H 

4J    O    G    G 

u 

S 

>> 

4)           HJ 

ft 

4J    SI 

•s 

a     G    •H    •rH 

o 

XI 

XJ 

u 

■P             1 

rH 

'--  03 

1 

1  •H  a  a 

H 

HJ 

+3 

<u 

03      a 

o3 

'^^ 

o 

^  1^^ 

X] 

5J 

01 

HJ     tH      1 

O            1 

1 

^ 

o 

a 

a 

CO     (U    rH       1 

SI             >> 

OJ 

XI    >. 

O   H    >>   >, 

tH 

O     1       1 

o3 

0)    -P     >j--^ 

a       X 

G 

■P   XI 

4)    r-l 

1   >1 

C    >.XI    ft 

^H 

tH    rH     H 

u 

to  XI    O 

41          o 

01 

H   XI 

■H   -P   -P    O 

hj 

O    >>   >> 

-p 

t-i    rH      0)     -P     •H 

^       ^ 

3 

a      >5 

>5tH 

E      3     41     tn 

1 

1              rH    XI    XI 

(U 

4)    S          <U   -^ 
Sh    +5    Xf  rH     a    -P 

rH 

o  c 

XI  73 

a  XI  a  ft 

NO 

H          XI   HJ   4J                          II 

■p 

>5 

O 

!~i    41 

hJ     I 

till 

^ 

>>      1       O      4)      01                                  r-t     ^ 

1 

^ 

(U     CO    4^     >i     1  ,rH 

1       1       1    XI 

-P 

O   XI 

4)-* 

^  J-^  J- 

-d- 

XI    O^-   a    a                         >j   S    1 

- 

0) 

-P    (U    <U    C   SI  >> 
CO          O    S>    I    XJ 

-^  rH  --~  •H 

H     ft 

a    - 

-N 

HJ    tn     1       1       1                          G    ft   O 

SI 

■p 

1    H     >>   >5  73 

XI 

XI      1 

•rl     fY-l 

•s        -\        •%        -s 

OJ 

OlOOJNDOJ                         4lOa 

CO 

(U    rH      a     ft    O    -P 

--^     >5   rH      X        1 

+^ 

O    OJ 

73 

4J     01     4J     01 

1 

a  rH      1       1      1                         XI    tn    O 

- 

<U 

>>   O    O    ^^    (U 

tH     rH     -P     rH      O      03 

tH 

V ^ 

1                 'V 

u 

G    G    G    G 

^— ^ 

1    XI    O    O    O                         ft   ft   tK 

SI 

rH      SI      tH      tl      O      a 

4)      >1     4)      OJ      C     XI 

> 

*^ 

C—  73 

<u 

•H    -H    tH    tH 

H 

NO    O     tn    tH    tn                          1       1    XI 

^-^ 

si 

rH 

>1     C     X>      ft  rH      O 

HJ    -P     O      1      4J     ft 

-V         1 

•>  tH 

+3 

73    73    73    73 

>>     1 

1      1     03    O    O    O      1      1           rH   Lr\  tH 

rH 

>5^       0)         1          1       XI       tH 

CO    4)    a3    cd 

XI     rH 

^4 

1    >> 

NO     O 

to 

tH    •H    tH    tH 

a  a  a  a 

S3    O 

OOtHHrHrHrHrHOll         173 

>5 

si 

XI 

-P  X>  OJ  OJ    CI    O 

4)    O    O   XI 

ft  cd 

OJ 

2  X 

1     oJ 

4) 

4J     tH 

tHtH-PXlXlXJ>l>>-PrHrH        1 

XI 

HJ 

4)                            1    •-{ 

03    ^    ft 

o     •- 

-P 

a  o 

o 

•rl    •H    tH    tH 

41    O 

OOoioooOOcd>5>5ro 

4^ 

<D 

hH       ^      ^      ^^-s  ^ 

rH     O     O    rH 

tH    a3 

CO 

O  XI 

G    o 

H 

^^^^ 

E  H 

rHrH-P^rltH-HHJ+JH->XJC        -^ 

01 

•• 

•H 

Sh  -c)  T)  t:)  -d-    O 

>J    tH    rH      03 

O  X3 

41 

tn    -P 

tH    •H 

>> 

O  Si 

XIXI        1        tHtHtHtO-rjOl-POlOJ 

a 

0) 

-o 

+3    'H    -H    •H             tH 

rH      O     ^              rH      ft 

tH 

X>     4) 

a    rH 

XI 

ft^^^ 

1 

a  O 

O     UND+^-PH^-H     E      O     41X3 

o 

-d 

O     O     O    ij     Ih 

rH    rH      O         •^X1    rH 

tH 

a  >>-p 

rH 

O    -H 

■HtH       .^1       1        ItnHcdaft- 

tH 

•H 

•S 

i^-^"'     "     ^     §i 

03    XI    •H    rH      o      03 

4J 

OJ  ro 

1 

•rl      X 

01 

73l'C(l'd|73l  >5 

U  73 

73    73    LTNND    i^ND     ?>    03               1       1     73 

o 

g 

1 

-d 

tH    CJ    73     O      1  , 

o 

73    O 

M 

1     1     1     1 

-P 

XI     1 

1        1        ^^^^rfft^LTNrH^H 

rH 

3 

^ 

•H 

tH    o    o    a  —    1  , 

73 — ->^  XI    W    •- 

•^ 

•\     -\ 

a 

1    XI 

J-^  J-^ 

01 

--'-d-  NO -* -d-    LTN-:*    ITN     1       1      4J                   O 

XI 

•rH 

>. 

o 

O    -H    tH    tH    (Y-)  Six! 

1      1     o^-'73 

73 

73  73 

O  -^       tH 

>i 

o 

1       ^ 

^^^^.<^HrH73         •^•^Cd 

o 

u 

O 

o3 

cd  'd  73  tJ 

tH 

^  rH    rH      CJ             tH 

tH 

tH    •H 

u 

-    o3 

1 

on  (V)  ro  fo 

o3 

Lr^(^J^(^JOJJ■OJ^             >j4)4) 

4) 

41 

V 

-p 

>»   >5   >>     -     - 

O 

73                      ^        •.    V 

O 

O     O 

X) 

OJ    o 

(^J 

. — 1 . — 1 . — . . — . 

1 

^     ^  X)   73    73    CJ 

73 

rH 

to 

03 

to 

to  XI  x;  XI   0)  0) 

03 

tH        -      -V    03     4)     Oj 

OJ 

Oi 

03    03 

1 

1 

1 

O    O    O    O 

(V-1 

•V          •\ 

•s      -V      -v      -X      -x      •sOlOlOJtHtHtH 

-H 

O 

-H 

o 

^ 

3 

3  D   (D   m  Tj  tS 

O    4J    41           C 

hj 

ro 

•vOJ 

a 

,-i     ,-i    ^     r-t 

4)    4) 

4)4J410)4)41GC73s]sirH 

a 

SI 

-Q 

•H 

tH 

O 

O    Td    73    Tj    tH    tH 

o 

03    G    C   rH    O    O 

oJ 

o 

rH 

o   o 

4)     1 

03 

O    O    O    o 

•s 

G    G 

GCGCGC^rl^HHd03tH 

a 

o3 

u 

s! 

U 

^  H  rH  H  a  a 

•H 

■H    -H      >j    G    •H 

H^ 

•H 

O 

tH    tH 

*v 

G    G 

tH 

s]    c^    c^    S) 

4) 

-rH     •rl 

■rl^HtH-HtH^rl7373      0iE      aC 

r-{ 

X 

-V 

o 

o 

o 

O     0)     Cfl     03    tH    tH 

C 

o  73  73    G    o3    G 

01 

c 

•H 

C    G 

41 

•rl       03 

s 

cd    cd    cd    cd 

G 

73    73 

737373737373tHtHrH      3     3      03 

■rl 

O 

01 

x;  o 

P,-rH 

XJ 

Pi 

Xt    ^     '-\     •->     :-i     •-i 

ft  03    o3    a!    cd    cd 

tH 
rH 

•H     •rl     •H      O      ft     O 

H     Ih     tn     tn    O    •H 

O 
03 

o 

tH 

tH 
-P 

0    O 

•H    tH 

^ 

U  ft 

ft 

1 

(V  ft  ft  (V 

■rl 
73 

•^■g 

■r^     -r^i     T^     T^     -M     -r^     r-\     rM      >j     X      X      C 

aaaaaaooooo-ri 

G 
o3 

CO 

-H 

73 

tH 

to 

XI 

to 

CO  X3  XI  XI  XI  ^ 

o 

01     41     01     01     tn     ft 

tH 

ft 

1 

ft  ft 

ft 

w 

tH 

•H    •H 

•H    •H    •rl    tH    tH    tH     tn     tn    tH    tH    tH     O 

<« 

<H 

Cm 

o 

-p 

o 

XI 

PL, 

O  -p  -p  -P  -P  4J 

o 

•H 
CM 

a    ft  ft   ft 

tH    tH    •H     tH 

Ph  PM  fli   CM 

Ph    O 
OJ  ffi 

73 

o 

m 

O    O    O    41     1 
S  ffi  Ph  S,   OJ 

OJ 

1     1     1     1    M 

>>  i^  x^  i^  x^  i^  x^  i*>  i^  x^  «5    41    4)    3 

rH 

3 
CO 

eg 

H 
3 
M 

C—  roONLrNNOLrNroaNCMOLTN^^Qro  H  ONONt— laOn 

rH  (MON^_d-irN(MroJ--?^oooOcO-d-  ltn  ltni/non  CTnno 

^  NOLr^t— t— t— t— LrN0JU>LfNLrNOHO  O  C— OMTNOnO 

l/^  ITNNO   OJCMCMOJNDONOJCOOJOOJOJ  OJ  (^JCVJNOroo 

OJ  rHOJ<vi<v-|rooO<MrH(iO(M(>-)OJOOrO  OO  ^O(^J0J0Jl^N 


ONirNO-*rHrOrH(>OOJOOOrHt— NOC— t/NrH         CO  C— O 

rHOOJOOOODNONO    C— NO  cSt^t^NONDCOJ-NOCO  rHO 

_:l-NO-*ND    O    irNLrNLrNl/NLrNirNLfNl/NCO<X)CO    OJNDNO  OJ    rHNO 

NONONDNO    ONDNONONDVONDNONO    OJ    OJ    rH    l/NNO    OJ  u>ONO 

OJ<^JaJOJu^oJOJOJOJOJOJOJOJ<>-l^o(>orH^- ftooNLTNOj 


-5- 


Table  2. — Conrpoixnds  that  were  house  fly  larvlcides  at  0.1  gram  or  less  per  100  grams  of  CSMA  medliom. 


Code  No. 

Minimum  concentration 
for  100-percent 

(ENT-) 

Chemical 

larval  mortality 

25671     Carbamic  acid,  methyl-,  £-isopropoxyphenyl  ester 

25809  Imidocarbonic  acid,  (diethoxyphosphinothioyl)  dlthio-, 

cyclic  ethylene  ester 

26598     Vinyl  sulfone ■ 

26386     Diethylamine,  2,2 '-dichloro ■ 

26084  Glutarimide,  3-[2-(3,5-dimethyl-2-oxocyclohexyl)-2- 

hydroxyethyl ] - ,  acetate 

26258  Glutarimide,  3-[2-(3,5-dimethyl-2-oxocyclohexyl)-2- 

hydroxyethyl ] - ,  2-oxime 

26398     Orotic  acid,  5-fluoro 

26566  Pyrlmidine,    2,4,6-trichloro 

986       Thiazoline-2-thiol 

kSQ  Benzonitrile,  £-bromo 

32120     Diethylamine,  2,2 '-dichloro-,  hydrochloride 

50050     Ethane sulfonic  acid,  2-chloroethyl  ester 

17^21     Puran,  2-(chloromethyl)tetrahydro 

50085     Maleimide,  N-ethyl 

500W     Methanesulfonic  acid,  2-bromoethyl  ester 

50052     Methanesulfonic  acid,  methyl  ester 

50067     Oxamide,  dithio-,  N,N' -dimethyl 

50116     Propionamide,  N,N'-ethylenebis[3-bromo 

26565     Pyrimidine,  2,¥,  5-trichloro 

22162  S_-Triazine,    P,  U- d  1  aini  nn-6-phpny1 

5!).       Acrylonitrile 

I554I-C  ^Glutarimide,  3-[2-(3,5-dimethyl-2-oxocyclohexyl)-2-hydroxyethyl]--- 

16292     Imidazoline -2-thi one 

23969     Carbamic  acid,  methyl-,  1-naphthyl  ester 

50126     Chlortetracycline,  hydrochloride 

26260  Glutarimide,  3-[2-(3, 5-dimethyl-2-oxocyclohexyl)-2- 

hydroxyethyl]-,  2-semicarbazide 

26395     Methanesulfonic  acid,  2-chloroethyl  ester 

26198  2H-l,3,2-0xazaphosphorine,  2-[bis(2-chloroethyl)amino]tetrahydro-, 

2-oxide 

2497O-C   Phosphorothioic  acid,  0,0-diethyl  0-naphthalimido  ester 

26582     Pyrimidine,  2,i4-,6-trichloro-5-methyl 

25016     i-Serine,  diazoacetate 

16377     Urea,  l,3-dimethyl-2-thio 

1092      Acetophenone,  k ' -ami  no 

2*4-979     Bis(tributyltin)  oxide 

26592     Butane,  l,2:3,4-<3-iepoxy ■ 

9096      Cadmixom  chloride 

2701      Ether,  piperonyl  propyl 

173^1  Puran,    2-(methoxymethyl)-5-nitro 

182214-  Furan,    2-(2-nitrovinyl) 

214-131  Indole-3-acetic  acid 

255I4-I  2H-l,3,5-Thiadiazine-2-thione,    5-(2-hydroxyethyl)tetrahydro-3- 

methyl 

25*4-71^     Uracil,  2-thio - 

2I4-935  Urea,    l-acetyl-2-thio ■ 

17358  Urea,    1,  l-dimethyl-2-thio- --- - 

3582      Urea,  thio 

21I4-3O     Acetic  acid,  bromo-,  propylene  ester 

23268     Acetic  acid,  chloro-,  o-nitrophenyl  ester 

17510  Chrysanthemumic  acid,  3-allyl-2-methyl-i4-oxo-2-cyclopenten-l-yl 

ester   (allethrin)  

3I4-35  Benzene,    l,,2-methylenedioxy-l4— propyl 

263214-  £-Benzoquinone,    2,5-bis(l-aziridinyl)-3,6-dipropoxy 

19872     Biurea,  2,5-dithio 

II4-762  Biuret,    2,i+-dithio 

26612  Butane,    l,l4-bis[2-hydroxy-3-(2-methyl-l-aziridinyl)propoxy] 

I4-50I4-      Ether,  bis  (2-chloroethyl) 

25299  Glutamic  acid,  N-[£-.(^[  (2,l4--diamino-6- 
pteridinyl)methyl]methylamlno3benzoyl] 


0.0025 

.0025 
.0025 
.005 

.005 

.005 

.005 

.005 

.005 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.02 

.025 

.025 

.025 
.025 

.025 

.025 

.025 

.025 

.025 

•05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.1 

.1 

.1 

.1 

.1 
.1 
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Table  2. — Continued. 


Code  No. 

Minimum  concentration 
for  100-percent 

(ENT-) 

Chemical 

larval  mortality 

26259  Glutarimide,  3-[2-(3,5-dimethyl-2-oxocyclohexyl-2- 

hydroxyethyl ] - ,  acetoac  etate 

5928      5-Norbornene-2-carbonitrile 

26399     Phenol,  2-amino-U-arsenoso-,  hydrochloride 

26^400  Phosphine  oxide,    bis(l-aziridinyl)morpholino 

1559      Propionic  acid,  2-phenylhydrazide 

26082  lH-I^azolo[3,^-d]pyrimidine,  U-amino-,  sulfate  — 

17185     Thiosinamine 

25476     Uracil,  6-methyl-2-thio— 

18000     Urea,  [3-(chloromercuri)-2-methoxypropyl] 


,li/ 
.1 


.1 
.1 
.1 
.1 
.1 


1/  Chemical  exhausted  for  lower  concentration. 
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Table  3- --Chemicals  that  affected  house  fly  metabolism  at  designated  concentrationi/. 


Code  No. 
(ENT-) 


Chemical 


Concentration 

O-b  I  0-1  I  O.OH  0-023  I  0-01  I  0-00^ 


3357 
2905 
31967 
32771 

50107 

2it-915 
50003 

500I12 

50002 

50106 

50113 
50iii; 
50115 

18IA5 

250li)- 
26i402 
26316 


26316-n 
26U12 

5OIOU 


l-Butanol,2-£Lmino 

Butanol,  trichloro 

m-Dioxane,  5-butyl-5-ethyl-2-nonyl 

7-0xabicyclo[2.2.l]hept-5-ene-2-carboxylic  acid, 

3 - ( tert -buty Ic  arbamoy 1 ) 

Phosphine  oxide,  1,4-piperazidinediylbis [bis(l- 

aziridinyl) 

Phosphine  oxide,  tris(l-aziridinyl)  (tepa)  

Phosphine  oxide,  tris(2-methyl-l-aziridlnyl) 

(me tepa) 

Phosphinothioic  acid,  bis(l-aziridinyl)-, 

0-ethyl  ester 

Phosphinic  amide,  P,P-bis(l-aziridinyl)-N-ethyl- 

N-(l,3,ij-thiadiazol-2-yl) -■ 

Phosphinic  amide,  P,P-bis(l-aziridlnyl)-N- 

(£-methoxyphenylT 

Piperazine,  l,4-bis(3-bromopropionyl) 

Piperazine,  l,4-bis(3-chloropropionyl) 

Piperazine,  l,ij— bis(3-hydroxypropionyl)-, 

dimethajie  sulfonate 

Propane,  l,2-dibromo-3-chloro 

3-IVridinemethanol,  5-hydroxy-i4-,6-dimethyl-, 

hydrochloride 

Pyrimidine,  2,^4— diamino-5-(3>^-dlchlorophenyl)- 

6-methyl 

lj3>5^2,ij-,6-Triazatriphosphorine,  2, 2, 14-,  14-, 6,6- 

hexahydro-2, 2, 4,  i*-,  6, 6-hexakis  ( 1-aziridinyl)  - 

( apholate )   

Apholate 

as-Triazine-3,5(2H,4H)-dione 

as-'rriazine-3,5(2H, 4H)-dione,  2-ribofuranosyl 


p 

L 

N 

N 

N 

N 

p 

L 

N 

N 

N 

N 

p 

P 

__ 

__ 

—  — 

_ 

P 

P 

N 

-- 



_ 

P 

N 

— 

— 

— 

- 

P 

L 

L 

N 

N 

- 

P 

P 

P 

P 

P 

N 

P 

P 

PfL 

N 

N 

- 

P 

P 

L 

N 

__ 

_ 

P 

N 



__ 

-- 

_ 

P 

L 

— 

— 

— 

- 

P 

P 

P+NH 

LO 

N 

. 

L 

L 

P 

P 

N 

N 

L 

P 

L 

L 

L 

N 

P 

P 

N 

N 

N 

- 

P 

P 

L 

L 

L 

P 

L 

N 

N 

N 

_ 

L 

L 

P 

P 

N 

- 

L 

P 

L 

L 

L 

N 

1/  L  =  larvicide;  LO  =  low  oviposition;  N  =  normal;  NH  =  no  hatch;  P  =  pupicide. 
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